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Introduction 


hip uses a compact 
ecuted with a single 


Programming Model 


“model for the Antares CPU. 
Of the 16 general registers, the 
ost instructions; however, all 16 
ns (LAWE and StWE). The fifth 
he JmpL instruction). 


The drawing on the following page provid a prograi 
It shows the general and special registers used. by th 

first four (RO through R3) are used as base 
general registers can be used for the extendex 
register (R4) serves as the return link register 
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Programming Model 


Regi: 3 
ES ee 
Base Registers ze \\ \ ane 
R3 


Return Link 
Register 


$2 
$3 
S6t 

S7  (priviliged) 
S8__ (priviliged) 
$9 __ (priviliged) 
$10t (priviliged) 
$11t (priviliged) 
$12t+ (priviliged) 
$13 (priviliged) 
$14+ (priviliged) 
S15t (priviliged) 


Trap Argument 
PC_Save Queue 
Event Ctr1 

Event Ctr2 

Event Config. 
Global Status 
Interrupt Argument = 
Page Table Origin/Node 


Sys.Status/Control RCnt  CCode TSR geo 


Current, Next 
Program Counter 
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Special Registers 


The Antares CPU uses a number of special 


rs to execute its instructions. Registers 
SO, $1, S2, S3, S7, S8, and S9 apply 


PU, while S4, S6, S10, S11, $12, 
four PUs. Registers S4 and S7 


Mask (SO) 


Remainder (S1) 


* When the MDfull bit in the Sve 
register is set, the Divide (Div) 


Jsed by the Multiply (Mul) and Multiply Paritial 
ulP) instructions, Hs Product register ree 
: re fod 


uct register contains 32 bits 
a multiplication or it can be 
Special (Mov) instruction. 


PU# (S3) '# for the PU with which the register 
is 2-bit register is a read-only 
Test (S4) 
svileesd register. 
Window/Semaphores (S6) The two S6 registers contain two parts: a window 


register and semaphores. Which of the two S6 
registers used depends on the setting of the Cluster# 
bit in the System Status/Control register. 
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The 20-bit window registers are used by the Load 


Word (LdW) and Store Word (StW) Direct 
instructions to determine the address of a Memory 


can be modified using the Move to 
struction when the Cluster# bit in 


‘are set by executing a Store 
resses 0 through 7. Load 


~ When traps are disabled, the 
from the System Status Control 
Status_Save register on each clock ¢ 
traps invalidates the contents of the § 
register. S7 is a privileged register. 


8 holds the data address that caused the ap. Its 
ontents can be read using the Mov from Special 
Mov) instruction and are not valid unless traps are 


abled. S8 is a privileged register. 


Enabling 


Status_Save (S7) 
§. Save 


Trap 


Reading S9 returns PC; 
C to PC and writes into 
gister's contents are valid 
led. S9 contains 30 bits. 


Event Counter 1 (S10) 


Event Counter 2 (S11) 
3 aid ey cin analysis by 


fic events. If enabled, an interrupt 


from Spécial Mov) instruction. 
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Event Configuration (S12) Specifies which events will be counted into the S10 
and S1 k:registers. Ss 12 contains 16 bits, eight of 
] 


Counter 1 Counter 2 


15 Interrupt enable. If set, - Ss an interrupt when the 
Event Counter overflows. ; 
14 6 If set, indicates that the Event ter has over- 


flowed. Cannot be written with a4: always resets if 
written. 


If set, counts system mode events. 
If set, counts user mode events. 


If set, indicates that the next three bits 0.2 2 > and 8..10) 
encode a Memory Mengoment Unit (MMU) event to 
be counted: 


If set, counts moveins 
truction cache. 
'8..10 and/or 0..2 are all clear, 
fits TLB misses. 
11 3 Bs that the next three bits encode a 
nit (PU) event to be counted: 


If set, counts each cycle that the 
selected PU is not halted. If clear, 
counts each instruction that the 
selected PU finishes. 

8,9 0,1 Selects PU (2 bits). 


If the System and User bits are both clear, the Event 
Counter counts all cycles if the MMU /PU bit is set. 
If the MMU/PU bit is clear, the Event Counter does 
not count any cycles. 
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Global Status (S13) S13 facilitates deadlock detection. The Global Status 
register contains 16 bits, four for each PU. The four 
bits fo ach PU enable the PUs to determine the 


0, 4, 8, 1 User. If this bit is set fora p 


that the PU is in user mode. © 
1,5, 9, 13 Trap enabled. If this bit is set, t 


2,.6, 10,14 | Semaphore wait. If this bit is set, the 'F 
semaphore to be modified. : 


Halted. If this bit is set, the PU is halted 
executed a Wait instruction. 


r PU, it indicates 


is enabled for traps. 


:waiting for a 


e it has 


14 contains the address that caused the IPB 
aaa ds well as the specie interrupt POEL and 


rgument (S 14) : 


et or cleared; the interrupt 
d only. The contents of bits 


“ Interrupt Argument 


30 Extern rupt pending. If this bit is set, it indicates 
that an external interrupt is waiting for processing. 


31 External interrupt enable. If this bit is set, it indicates that 
the CPU can be interrupted. 
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Page Table Origin/Node (S15) Bits 8 through 30 contain the page address of the 
fithe page table, which the TLB miss logic 
-Q through 5 contain the PU node number 
B logic. The powerup logic normally 


Current, Next Program t rent : xt Program Counters hold 
Counters i urrently executing instruction 


System Status/Control 


© and control informatio 
_ register contains the 10 


The 10 mode bits are set and cl 
(SetM) and Clear Mode (ClrM) 


27 26 25 24 23 22 


Bits Meaning 


Meaning 


0 M MD control Condition codes 

1 H Halfword/byte Zero 

2 F MD full Negative 

3 V Overflow trap enable Overflow 

4 A Registers available CO Carry 

5-7 Reserved C1 Carry 

- 8-9 Reserved C2 Carry 

10 B Branch taken trap enable 22 C3 Carry 

11 T Trap enable 

12 U User/system 23-23 Reserved 

13 C# Cluster number 25 W Halted 

14-15 Reserved 26 2 Second half 
27 Ss Skipped 
28-31 RCnt Register count 
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MD control (M) will be defined later. 


Halfword/byte (H) indicates whether thé 
SubP, SbCP, CmpP, and MulP) execute 


artial word instructions (AddP, AdCP, 
fword or byte mode. 


MD full (F) indicates whether or 
by a Multiply or Divide instructior 
instructions. 


jal register contains data to be used 
is cleared by Multiply and Divide 


e V condition code bit is set 
act, Subtract Immediate, or 


Overflow trap enable (V) a 
by an Add, Add Immediate 
Subtract with Carry instru 


trap to occur 
ith Carry, Negate, 
Divide--maybe.) 


indicate which PU 
T instruction clears the 


Registers available (A) i is su 
was idle when trapped or inte 
A bit for the target PU. 


by the interrupt/trap han 
ted. Executing a Resume or 


Branch taken trap enable (B) can be modified in system mod 
enables a trap. whe Branch 3 is taken; clearing the bit disables traps 


tem (U) can be modifie 
cleared to indicate syster¥ 


. If the bit is clear, ion ys read-only window register 
containing the constant Ox3FFO0000; it i : truction uses the modifiable 
window register. 


The Condition Codes (CCode) are m 
Load Condition (Lec) instruction, which ¥ actly to the eet Status/Control 
i p on Condition (Bcc, Skcc) 


instructions. 


Halted (W) indicates that the PU is halte ther PUs use this status bit while 
executing Resume, Start, and Send instructions. Interrupt selection logic also uses the 
Halted bit. 


Second half (2) indicates an instruction page fault on the second half of an extended 


operation when set. The page fault handler uses the Second half bit to restore state or to 
determine which part of the instruction faulted. 
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Skipped (S), when set, indicates that the instruction that the head of the PC_Save 
Queue points to will not be executed upon feturn from a trap. 


Register count (RCnt) counts the n 
and Store Multiple instructions (Ld 
restore state when a page fault tray 


gisters stored or loaded for the Load 
ap handler uses the count to correctly 
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Traps and Interrupts 


The Antares CPU uses several different types.of traps and interrupts which have specific 
characteristics. These characteristics includ ether the exception is a trap or interrupt, 
whether it is a directed or nondirected i whether it is nonmaskable, maskable, 
or individually enabled. 


The interrupt handler distinguishes 
trap. Traps are synchronous (i.e. ¢é 
are asynchronous (originate exte: 
interrupt. 


The externally originating in 
process the interrupt. The on 
(1B), which originates on the c 


means that any PU can 
e Inter-PU interrupt 


Satis eee (bit 18, I), and the event co 
the Event Configuration register. 


Nonmaskable interrupts can override the state.o 
that have individual enabling bits are called 
category termed maskable. 


cal trap enables. Interrupts and traps 
'y enabled, and the rest fall into the 
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The table below shows the possible states of the PU master trap enable bit and the 
individual enables. The individual enables in¢lude the overflow and taken branch trap 
enables and the master CPU and event counter interrupt enables. 


Master PU Indlyi 
Enable Eng 


PU can trap, individu 
disabled 


PU has trapped or been int 
no others will be accepted 


PU has trapped or been interrupte 
another PU can be interrupted 


ig events occur when @ 


r interrupt occurs. (A > B > C means B is 
then A is stored in B) a 


> Systen 

> individ 
rap#*8 —> PC-Quet 
Address + Trap Arg 


master PU trap enable bit. If the trap or interrupt i: ually enabled, the individual 


enable resets. 


occurs on a PU when traps or 
‘the individual trap, a machine check 


If a maskable or individually enabled trap or 
interrupts are disabled for that PU, but enabl 
(1E) interrupt occurs. 


If multiple interrupts occur simultaneously, only the one with the highest number is 
reported; all other interrupts are held until interrupts are re-enabled. 
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When the trap enable bit in the System Status/Control register is set, each cycle moves the 
contents of System Status/Control into the Status_Save Sais and the contents of the 


The following table lists the interrupt/ 
names, numbers, and other informatio 
interrupt or trap. 


Reset 


Machine Check 


put on the bus, and what 
been on the bus), and when'trap 
when traps are disabled. 


Caused re hardware deadlock detection 


inter-PU 


Inter-chip I, M, ND trom access of an address mapped 
her node with the page table 


sssage' bit set . 


Codes: | = Interrupt, T = Trap, N = Nonmaskabié;:M= Maskable, E = Individually enabled, 


D = Directed, ND = Nondirected, B = Bo a 


*Will set an address into the Interrupt Argument (S14)register. 
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Table 2. Interrupts (continued) 


Name 


Event Counter 


External 
Overflow/Divide by 0 Ey i@ck opcode to 

m a divide by 0 
legal or Privile 


taken branch. 


16 Check opcode to distinguish an illegal 
operation from a privileged operation or a 
taken branch. 


leor from user or system attempt 
‘a on execute-only page or to 
write to only page. 


Instruction access fault T,M,D 


Data Page Fault T,M, D 
Inst Page Fault T, M, D 
Node Busy T, M, D Results from failed access to an address 
mapped in another node with the page 
' table 'message' bit set 
Software Trap T,M, D F..0 Opcodes F..0 


Codes: | = Interrupt, T = Trap, N = Nonmaskable, M = Maskable, E = Individually enabled, 
D = Directed, ND = Nondirected, B = Both 


{Will set an address into the Trap Argument (S8) register. - 
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Condition Codes 


ntares CPU contains seven condition code 
or all instructions except partial word 


The System Status and Control register for he 
bits. The processor sets them as described: 
instructions. 


set if the true result is less than 


N Negative condition cx 
ferent from the most significant 


conditions: 


If the source register does not have its sig et and the destination 
register does have its sign bit set, the 
register does not have its sign bit set 
have its sign bit set and the result doe 
Carry bit is set. 


Stination register does 
have its sign bit set, the 
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Partial Word Condition Codes 


‘Add with Carry Partial, Add Partial, 


The condition codes for partial word instru¢! 
: arry Partial, and Subtract Partial) 


Compare Partial, Load Partial Carry, Sub 3 
function differently. 


N Negative conditio 
negative. 


Z Zero conditio 


Halfword 0 
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Notation 


The following tables show the notation us 


Operand 


RegA 

RegB Source register B 
Instruction <7:4> 

Base 


| Instruction <1:0> or <3:0> if exté 
Mask register 
Program counter 


Halfword address of next instruction to 
be executed 


Imm, Pos, Len, Amt 


Displacement 


“Sp Spe 


@R cation addressed 
by re 

RO, R1...R15 Gener 
RO...R3 Base r 
R-0...R16 Base reg Sters for extended instructions 
R4 Return link register 

R<b> Bit bof R 

Reg<m:n> bits m through n, inclusive, of specified 


register 
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Table 4. Operators and Symbols 


Operator 


nd to right operand 


Multiply operands 


Divide left operand by righi 


Concatenate 


Ones complement the operand ° 


Bitwise logically AND the operands 
Bitwise exclusive OR the operands 
itwise logically OR the operands 


ift the left pannel left by the amount 
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Quick Reference 


The tables in this section provide quick reference to Antares instructions. Table 5 contains 
an alphabetic summary, while Table 6 gro > instructions functionally. 


Mnemonic Instruction 


AdPC PC +1+RegA—> R 


Add Program Counter 


And And And RegB & RegA ~ RegB ©: 30 
AndC And Complement AndC RegB & ~RegA — RegB ®: 31 
Bcc | i Bcc PC + Displacement 32 
CDC CDC @RegA 34 
CirF 0 + RegA <Mask> 35 
CirM BitNumber 36 
CLZ RegA > RegB 38 
39 
Compare immediate 40 
Compare Partial 41 
Deposit 42 
Divide 
s 44 
DSh ” Double Shift 46 
ExtS Extract Signec 48 
ExtU Extract Unsigriew 50 
FDC Flush Data Cache Line 52 
IDC invalidate Data Cache 53 
Line 
iC invalidate Instruction 54 
Cache Line 
liCa invalidate Instruction 55 
Cache 
Ins Insert Ins RegB > RegA <Mask> 56 
Int Interrupt Int PuMask 58 
ITLB invalidate Translation ITLB 59 
Buffer 
Jmp Jump Relative Jmp PC + Displacement 60 
Jmp Jump Absolute Jmp @RegA 61 
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Table 5. Alphabetic Summary of Instructions (continued) 


Mnemonic Instruction 


Jump and Link -» R4, Jmp @RegA 
Lec Load Condition 
Ld Load Immediate 
LdB Load Byte . 
LdCP Load with Carry | a 


LdM Load Multiple 


LdWw Load Word 
LdW Load Word Dire 


LdW @Displacement > 


LdWw Load Word LdW @RegA > RegB : 
LdWE Load Word Extende LdWE @RegA + Displacemé 
Mov Move Mov RegA > RegB 

Mov Mov RegB —> Sp 


Mov a Mov Sp > RegB 

Msk Msk Pos for Len 

Msk ~ =< Mask Ger Msk RegA 1 for Len 

Mul - Mul RegB * RegA + (MDfuil & Product) > 


62 
63 
65 
66 
67 
68 


69 
70 
72 
73 
74 


75 
77 
79 


' BO 


{Product, RegB} 81 

Multiply Partial MulP RegB(H/B) * RegA + RegB 82 

leg - RegA > RegB: 83 

tt ~RegA > Reg 84 

85 

86 

PIC Prefetch Instruction B7 
Cache Line 

PIC Prefetch Instruction Pl 88 
Cache Line 

RDTX Read Data Tag by Index 89 

Res Restart 90 

Rsm Resume 91 

Rtl Return from Interrupt Rtl 92 

SbCP Subtract with Carry Partial SbCP | A 1é9B(H/B) - RegA ~ RegB 93 

Send Send Send RegB — Destination Register<PuMask> 94 

SetF Set Field SetF 1 — RegA<Mask> 95 
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Mnemonic 


SetM 
ShL 
ShR 
Skcc 
StB 


StM 
Strt 


Table 5. Alphabetic Summary of Instructions (continued) 


Instruction 


Set Mode 
Shift Left 

Shift Right 
Skip on Conditio 
Store Byte 


Start 

Store Word = lacement 
Store Word Diré StW RegB > @Displa 
Store Word StW RegB ~ @Base 


StWE RegB > @Base + D 
Sub RegB - RegA ~ RegB 
Sub RegB - Imm —> RegB 

SubC RegB - RegA + (Carry 4) >'R 
SubP RegB(H/B) - RegA > RegB 


Subtract 
Subtract. 


Trap Trapnum 
TstF RegA <Mask> 
. TstM BitNumber 


ip 
Test Field 
Test Mode 
Update Data Cach 
Line 
Validate Data 
Cache Line 


Wait 
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Table 6. Functional Summary of instructions 


Mnemonic Instruction Page 
Register Load an lave Instructions 

Lec Load Condition 63 
Ld Load Immediate 65 
LdB Load Byte 66 
LdCP Load with Carr 67 
LdM Load Multip 68 
LdWw Load Word < 69 
Ldw Load Word Dire¢ 70 
Ldw Load Word 72 
LdWE Load Word Extendéc:. 73 
Mov ove. wc Mov RegA ~ RegB 74 
Mov Move to Special Mov RegB > Sp 75 
Mov Mov Sp > RegB 77 
StB StB RegB ~ @Base 102 
StM StM RegB > @RegB 103 
StW StW RegB ~ @Base + Displacement 105 
StW . StW RegB > @Displacement 106 
StW StW RegB ~ @Base 107 
StW Store Word Ext . StWE RegB - @Base + Displacement 108 
Add with Carry Partial 24 

_ Add 25 

Add Immediate 26 

Add with Carry 27 

Add Partial 28 

Count Leading Zeros 38 

Divide 44 

Mul Multiply 81 
MulP Multiply Partial 82 
Neg Negate g QA g 83 
SbCP Subtract with Carry Partial SoCP: RegB(H/B) - RegA > RegB 93 
Sub Subtract Sub RegB - RegA > RegB 109 
Sub Subtract Immediate Sub RegB - Imm — RegB 110 
SubC Subtract with Carry SubC RegB - RegA + (Carry -1) > RegB 111 
SubP Subtract Partial SubP RegB(H/B) - RegA > RegB 112 
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Table 6. Functional Summary of Instructions (continued) 


Mnemonic Instruction Page 


Compare, Test, Bran 


29 
32 
39 
40 
41 
60 
61 
62 

100 

114 

115 


Jmp @RegA 
JmpL next PC + 1—> R4 
Skce 

TstF RegA 

TstM BitNumber 


TstF Test Field 
TstM ' Test Mode 


and Field Manipulation Instructions 


And RegB & RegA > RegB 30 
AndC RegB & ~RegA > RegB 31 
CirF RegA 35 
Dep RegB > RegA <Mask> 42 
>> Mask > RegA 46 

48 
50 
56 
79 
80 
84 
85 
95 
98 
99 
120 


Double Shift 
Extract Signed 
Extract Unsigned 
Insert 

Mask Generate 


‘Shift Left 
Shift Right 
Exclusive Or 
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Table 6. Functional Summa of Instructions (continued) 


iC 
llCa 
PDC 
PIC 
PIC 
UDC 


VDC» 


ClrM 
Int 
ITLB 


RDTX 
Res 
Rsm 
Rtl 
Send 
SetM 
Strt 
Trap 
Wait 


Mnemonic 


instruction 


Invalidate Data ¢ 
Line 
invalidate Inst 
Cache Line 
Invatidate Instruct 
Cache 


lIC @RegA 54 


liCa 55 


Prefetch Data Cach PDC @RegA 86 
Prefetch Instruction PIC @RegA 87 
es PIC PC + Displacement 88 
UDC @RegA 117 
VDC @RegA 118 


Cache Line 


I Instructions 


Clear Mode BitNumber 36 
= Interrupt 58 
' Invalidate Translation 59 
Lookaside Buffer 
Read Data Tag by Index 89 
Restart 90 
Resume 91 
Return from Interrupt 92 
Send 4 Destination Register<PuMask> 94 
Set Mode ber — 96 
Start x ‘PuMask 104 
Trap Trap 113 
Wait Wait PuMask 119 
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A d C Pp Add with Carry Partial A d C P 


Operation: AdCP 


Description: 


bits from the 
r bits Cl and C3. 


Condition codes: 


Exceptions: 
Restrictions: 
Timing: 


15 14 13 12 1110 9 8 7 6 5 4 8 2 1 +40 


Format: RegisterB RegisterA 


Example: 
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Add de Add 


Operation: 


Description: 1e CQ t tents of RegB. Store the 


Condition codes: 


Exceptions: ‘trap occurs if the operation sets the V condition: 


‘bit and 
Overflow is enabled. 


15 14 13 125% 


Format: 


Example: 
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Ad d Add Immediate Add 


Operation: Add 

Description: Add the cont  the.immediate value Imm. Store the 
result in Re é arry. C1, C2, and C3. The range for 
the valued 3 coding is (Imm -1). 


Condition codes: 


overflow is generated, cleat therwise. 
arry is generated, cleared othe 


p occurs if the operation sets the V condition cox bit and 
Overflow is enabled. 


Exceptions: 


Format: 


DISPLACEMENT BIT ORDER B3 B2 Bi BO 


Example: 
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AddC AddC 


Operation: 


Description: atus bit and the contents of RegA 


‘sult in RegB and clear carry 


Condition codes: 
e result equals zero, cleared 6t 
t.overflow is generated, clearec 


Example: 
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AddP 


Operation: 


Description: 


Condition codes: 


Exceptions: 


Restrictions: 


Timing: 


Format: 


Example: 


28 


Add Partial ~ AddP 


ting carries between 
the carryout of the 


This instruction takes oné cycle. 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 +1 ~+=2~0 


RgisierA 
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AdP C Add Program Counter AdPC 


Operation: AdPC 


Description: rent PC+ 1 to the contents of 


Condition codes: 


Exceptions: 


Restrict 


| RegisterA 


Example: 
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And And And 


Operation: And 
Description: Logically A 3 egB with the contents of RegA. 
Store the ré : 


sult is negative, c 
result equals zero, clear 
it is cleared. 


Condition codes: N --§ 


Exceptions: None. 


3. 2 


1 0 
RegisterA 


Example: 
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AndC AndC 


Operation: 


Description: 


Condition codes: 


takes one cycle. 


This instruc 


15 14 13 


Format: : 


Example: 
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Bcc Branch on Condition Bec 


Operation: Bee PC + Di 


e instruction is met, Continue 
halfword address is PC + 
execution. In all cases, 
3s is in Next PC. 

ts + sign bit). 


Description: 


d.are shown in the table 


Table 7. CC Field Encoding 


ding Condition 


equal 


less than 
less or equal 
4 lower 
5 less or same 
6 overflow 
7 
8 
9 not equal 
10 greater or equal 
11 greater than 
12 higher or same 
13 higher 
14 no overflow 
15 


Condition codes: N -- Not affected. 
Z -- Not affected. 
V -- Not affected. 
C -- Not affected. 


Exceptions: None. 
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Restrictions: None. 


Timing: This instruction tak 


Format: 


Example 


Address A: 


Address A + 1: 


Address A + 


Address A +n +2 
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CDC Create Data Cache Line | CDC 


Operation: 


Description: 


Condition codes: 


Exceptions: 


Format: RegisterA 


Example: 
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ClirF ClirF 


Operation: CirF 0-> 


Description: Clear the b 2 ined by.the Mask register in RegA to 
$ i lis instruction does not affect 


Condition codes: 


RegisterA | 


Format: 


Example: 
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CirM Clear Mode CirM 


Operation: CirM_~_ BitNu 


Description: Clear the sp 
register. Thi 


the System Status/Control 


eserved 
anch taken trap enablet 


Condition ‘¢€odes: N--Nce: | 
: Z -- Nox eee 

V -- Not atiected. 

C -- Not affected. 


s if the instruction is executed when 
ode bits 8 through 15 is specified. 
scurs if mode bit 5, 6, 7, 8, 9, 14, or 15 is 


Exceptions: A privileged operatio 


An illegal operation tr 


specified in the instructio 
Restrictions: None. 
Timing: This instruction takes one cycle. 
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15 14 13 12 11 


Format: 


Example: 
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7 6 5 4 3 2 1 =O 


Bit Number 
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C L Z Count Leading Zeros C L Z 


Operation: CLZ RegA 2 


Description: Count the n : s in RegA. Store the number in 


gA is less than zero, 


Condition codes: N --s x 
RegA equals zero, cleared. 


>d otherwise. 
herwise. 


Exceptions: 


Restricti: 


3. 2 


1 0 
RegisterA 


Example: 
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Cmp Cmp 


Operation: Cmp 
Description: the At the contents of RegB and set 


Condition codes: N-- 


ye result equals zero, cleared ol 
“Dit 1s cleared. 


Format: 


Example: 
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Cm p Compare Immediate Cm p 


Operation: Cmp 


Description: | I 1 1 from the contents of RegB and 


Condition codes: Imm, cleared 


e : ult equals zero, cleared’ 
y a red, 

C -- Set if unsignea RegB is greater than or‘ 
cleared otherwise (C = not borrow). 


Format: 


DISPLACEMENT BIT ORDER B3 B2 Bi BO 


Example: 
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CmpP 


Operation: 


Description: 


Condition codes: 


Timing: 

15 14 13 12 11 7 6 5 4 3 2 1 ~«0 
Format: RegisterB RegisterA 
Example: 
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De p Deposit De p 


Operation: Dep 


Description: Left-shift the ¢ of RegB until the least significant bit (LSB) 
is aligned w é field.defined by the Mask register 
Clear all b in the field defined by the 
Mask re : 
If Lert lent to Shift Left by 
Pos | 


Condition codes: N -- Set if thé result is negative, cleared oth 
Z -- Set if the result equals zero, cleared othe 
V -- The V bit is cleared. 

Not affected. 


ned if an illegal field definition has been moved 
ster with a Move t@.Special (Mov) instruction. 


15 14 13 12 1 


3 2 1 =«0 
RegisterA 


Format: 


Examples: 
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+ Length < 32 
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Div Divide Div 


Operation: Div ((MDful e 
Remainder . 


minder) , RegB) / RegA — RegB , 


value of RegB by the value of 


Description: 
Sr the value Remainder 


The upper 32 bits of the dividend reside i in 
A special bit in the System Status/Control't 
bit should b whether or not the Remainder reg 


nder is greater than or equal to 


Exceptions: An Overflow trap | 
e Overflow trap enable bit is set. 


RegA and MDfull eq als. 
Restrictions: None. 


Timing: The result is not valid for 17(?) 33(2) cycles. 
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15 14 13 12 11: 


Format: 


[ Resister® | Register 


Example: 
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DSh Double Shift DSh 


Operation: DSh Mask — RegA 


Description: 
ghtmost bit defined by the 
e least significant word of 


ent to a Rotate Right. 


Condition codes: N -- Set if result is negative, cleared otherwis 
Z -- Set if result equals zero, cleared otherwi: 
V -- The V bit is cleared. 

ot affected. 


The result is 


ned if an illegal field definition has been moved 
into the Mas 


ter with a Move t@.Special (Mov) instruction. 


Timing 
3 2 1 O 
Format: RegisterA 
Example: 
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RegA before 


RegA after 


\zyxwvutsrqponmlkjih 


Apple Computer Confidential 47 


Antares Instruction Set Rev. C 


ExtS Extract Signed ExtS 


Operation: 


Description: 
1 the Mask register as the position 
lat bit position to the most 


if the result ae oe zero, cleared otherwis 
bit is cleared. 


Excep 


{definition has been moved 
eCial instruction. 


The result is und 
into the Mask re; 


Restrict 


Timing: 


6 5 4 3 2 1 #0 


Registers 


15 14 13 12 1 


Format: 
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Examples: 


Pos + Len > 32 
Length 
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ExtU Extract Unsigned ExtU 


Operation: . ExtU 


in the field defined by the Mask 
ht until the rightmost bit of the 
ight-aligned. Store the result 


Description: 


valent to a logical Right 


Condition codes: N -- Set if the result is negative. 
Z -- Set if the result equals zero. 


The result is ti 
into the Mask 


This instruction 


3. 2 


1 0 
RegisterA 


13 12 14 


15 14 


Format: 


Examples: 
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“Ros + Len < 32 


Pos + Len > 32 
Length 
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FDC Flush Data Cache Line F DC 


Operation: 


Description: 


Condition codes: 


Exceptions: . 


Format: 


RegisterA 


Example: 
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IDC Invalidate Data Cache Line _ IDC 


Operation: 


S in the data cache, mark it 
ine is not in the cache, this 


Description: 


Condition codes: 


Exceptions Vileged access fault may occur if executed in 


This instruction takes one cycle. 


15 14 13 12 44 


Format: 


Example: 
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IIC Invalidate Instruction Cache Line IIC 


Operation: 


¢gA is in the instruction cache, 
is not in the cache, this 


Description: 


Condition codes: N -- 


Exceptions: 


Restricti 


Format: 


RegisterA 


Example: 
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IiICa IiCa 


Operation: 
Description: 


Condition codes: 


Exceptions: 


Restrictior 


15 14 13 


Example: 
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Ins | Insert In S 


Operation: Ins RegB >: 


ntil the least significant bit (LSB) 
efined by the Mask register. 

i Sen with the Corresponding bit of the result if 

y.the Mask register. 


Description: 


Condition codes: N -- Seti result is negative. 
Z -- Seti result equals zero. 


Exceptions 


Format: 


Example: 
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Pos + Len > 32 


SROPONMLKJIHG 


Pos 


RegA beforelLk jihgfed ba ZYKWVI TSRQPONMLKJIHG 
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Int Interrupt Int 


Operation: Int PuMask 
Description: Cause each PI se PuMask bit is set to trap to the Inter-PU 
eT ver sk bits correspond to the PUs as 


Condition codes: WN -- Not affected. 


Format: : é PU Mask 


Example: 
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ITLB _ tavatiaate Translation. Lookaside Buffer ITLB 


Operation: ITLB 
Description: 


Condition codes: 


Exceptions: 


Restriction 


Example: 


Apple Computer Confidential 59 


Antares Instruction Set Rev. C 


J mp Jump Relative J mp 


Operation: 


Description: ion whose halfword address is PC 


ext Sequential instruction. 
ntity (11 bits + sign bit). 


Condition codes: N -- 


Exceptions: 


Format: 


DISPLACEMENT BIT ORDER D1 DO Sgn D9 D8 D7 


Example: 
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J mp Jump Absolute J mp 


Operation: 


Description: 


Condition codes: 


Exceptions 


15 14 13 12. 


( RegisterA | 


Format: 


Example: 
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JmpL Jump and Link JmpL 


Operation: JmpL _sionext P¢ R4, Jmp @RegA 


Description: Store the half i iext PC + 1 in R4, then continue 
address is in RegA after 
tion. 


Condition codes: 


Exceptions: 


This instruction takes one cycle. 


15 14 


13 12 


RegisterA 


Example: 
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Lec Load Condition Lee 


Operation: — Lec > RegB 


Description: § \ en store 1 into RegB. If the 


less or same 
overflow 


not equal 
reater or equal 
eater than 


ligher or same 
igher 
0 overflow 


Condition codes: N -- Not affected. 
Z -- Not affected. 
V -- Not affected. 
C -- Not affected. 


Exceptions: None. 
Restrictions: None. 
Timing: This instruction takes one cycle. 
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15 14 13 12 11 


Format: 


Example: 
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Ld Ld 


Operation: Ld Imm~- 


RegB, clearing the upper 23 


Description: Load the i 
ge 1 through 256. Imm is 


Condition codes: 


3. 2 1 =O 


Immediate 


B3 B2 Bi Bo 


Format: 


DISPLACEMENT BIT ORDER 


Example: 
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LdB Load Byte LdB 


Operation: LdB @Base = 
Description: “Memory byte addressed by Base 


ne and store it back into Base. 
1 and 30 of Base. 


Condition codes: N -- Not affécted. 
Z -- Not affected. 
Not affected. 


1912 1t) 


15 14 


Format: 


T Resistors 


Example: 
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LdCP Load Carry. Partial LdCP 


Operation: LdCP 


Description: 


15 14 13 12 11 4 


RegisterA 


Format: 


Example: 
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Ld M Load Multiple Ld M 


Operation: 
Description: ister jing at RegB and ending at register R1, into the 
i Fess is contained in RegA 
Increme ast load. The encoding for 


must be restored to 
tarted to correctly re- 


il value it had when the :: CH 
: istruction upon reniras - nthe 


Condition codes 


15 14 13 


Formai: 


RegistorA 


Example: 
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L dW Load .Word L dW 


Operation: LdW @Base ent ~ RegB 


Description: 


Condition codes: 


Exceptions 


Format: 


Example: 
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LdW Load Word Direct LdW 


Operation: 


Description: 


C -- Nat affect 


Exceptions: A a eos. access or executed in user mode. 


Restrictions: None. 

Timing: This instruction takes: tional cycle if RegB is used in the 
immediately following ction and another additional cycle if 
used immediately followifig any Store instruction. 
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15 14 


Format: 


DISPLACEMENT BIT ORDER 


Example: 
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7 6 5§ 4 38 2 1 OO 
RegisterB [Displacement 


D3 D2 Di DO 
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LdW Load Word LdW 


Operation: 


Description: ddress is in RegA into RegB. 


Condition codes: 
Exceptions: user mode. 


Restrictions; 


n takes an additional cycle if RegB is used in the 
Sllowing instruction and another additional cycle if 
y following any Store instruction. 


15 14 


13 12 


Example: 
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LdWE 1..Extended LdWE 


Operation: LdWE @R ment > RegB 


dress is in RegA + 
be any register. 
‘hrough 65536 and is 


Description: Load the N 


Condition codes: 


lus an additional cycle if 
1 instruction and another 


Format: 


15_ 14 13 12 11° 


(next halfword) 


‘Displacement 


Example: 
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Mov Mov 


Operation: 


Description: RegB. RegA remains 


fa register to the same register 


Condition codes: 


Exceptions: 


This instru takes one cycle. 


Example: 
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Mov 


Operation: 


Description: 


Condition codes: 


Exceptions: 


Restrictions: 


Antares Instruction Set Rev. C 


Move to:..Special Mov 


cial register Sp. The special 


Tindicates 
Indicates 


N -- Not affected. 
Z -- Not affected 
V -- Not affected. 
C -- Not affected. 


A privileged operation ttap occurs if the User/System bit is set and 
the destination special register is privileged or if the destination 
special register is reserved. 


Traps must be disabled when reading from or writing to the 
PC_Save Queue, Status_Save, or Trap Argument registers, and the 
external interrupt must be disabled when reading from or writing to 
the Interrupt Argument register. 
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Timing: This instruction takes one cycle. 


15 14 13 12 1: 


Format: 


Special Reg. 


Example: 
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Mov Move from Special Mov 


Operation: Mov Sp-~R 


Description: Move the Sp into RegB. The special 


registers ¢ 


reserved 
Window Register/Semaphorest 
Status_Save (includes condition codes)" 


“Indicates 


Condition codes: WN -- Not affected. 
Z -- Not affected. 
V -- Not affected. 
C -- Not affected. 


Status bit is set and the source special 


Exceptions: A trap occurs if the U 
register is read privileg 


*d'or if the source special register is reserved. 


Restrictions: Traps must be disabled when reading from or writing to the 
PC_Save Queue, Status_Save, or Trap Argument registers. 
External interrupts must be disabled when reading from the Interrupt 
Argument register. 
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Timing: 


Format: 


Example: 


78 


This instruction takes one cycle plus an additional cycle if the special 
register is a global register and RegB is used by the next 
instruction. Mov also ‘takes two cycles if the special register is a 
global register and following a Store instruction. 


15 14 13 


So .u2 at. 36 
Special Reg. 
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M sk Mask Generate M sk 


Operation: Msk Pos for! 


Description: 


Condition codes: 


Exceptions 


<a oe ee 
| Position 


P3 P2 Pi PG 


Format: 


POSITION BIT ORDER : 
LENGTH BIT ORDER 3 L2 Li LO 


Example: 


Apple Computer Confidential 79 


Antares Instruction Set Rev. C 


M sk Mask Generate M sk 


Operation: Msk_ RegA fo 


Description: Generate a fi > right end of the field at bit 
position Ré ind with the left end of the field at bit 
position +Ien-1). Store the definition 
in the M the range 1 through 32 and is 


Condition codes: 


C -- Not affected. 


Format: 


LENGTH/AMOUNT BIT ORDER 


Example: 
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Mul Multiply Mul 


Operation: Mul Dfull & Product) > {Product , 
RegB} 

Description: Multiply. : the contents of RegA and 
store the: ct and RegA. If MDfull 
is set © the result of RegB * 
RegA ecial register Product 
and the e operands are 
treated as 


The MDfull b biti is cleared after the first cycle 
or Multiply Partial (MulP) instruction. The bit g 
we into the MD register with a Move to ‘Speci 
, or by the Set Mode (SetM) instruction. 


Restrictions: 
Timing: 

15 14 13 12 11 7 6 5 4 3 2 1°90 
Format [ Register | RegisterA | 
Example: 
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Mul 


Operation: 


Pyxis Syntax: 


Description: 


Condition codes: 


Exceptions: 


Restrictions: 


Timing: 


Format: 


Antares Instruction Set 


Multiply Mul 


Mul RegB * RegA ~> {Product , RegB} 


mul >2 $1 
$2 mul $1 
$2 *= $1 


Multiply the contents of RegB times the contents of RegA and 
store the 64-bit result in registers ProdR and RegA. The upper 
32 bits are returned in special register ProdR, and the lower 32 
bits are returned in RegB. 


DA 
The Multiply Control (MC) mode bit controls whether or not 
the mutiplicand is a signed quantity. If the MC bit is set, the Mul 
instruction uses the CO carry bit to determine the sign of the 
multiplicand. If CO contains a zero, the quantity is negative; if CO 
contains a one, the quantity is positive. This affects only the upper 
half of the result. 


N — Not affected. 
Z — Not affected. 
V — Not affected. 
C — Not affected. 


None. 
None. 


The result is not valid for five cycles. 


15 14 13 12 1110 9 8 7 6 5 4 3 2 1 =O 


Ragisterd 
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MulP Multiply Partial MulP 


Operation: RegB * RegA 


tus/Control register is clear, 
iting carries between bytes. If 
Control register is set, 

r carries between halfwords. 


Description: 


Condition codes: 


Exceptions 


Format: 


Example: 
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MulP 


Operation: 


Pyxis Syntax: 


Description: 


Condition codes: 


Exceptions: 


Restrictions: 


Timing: 


Format: 


82 
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MulP 


Multiply Partial 


RegB * RegA > ProdR 


mulp >2 $1 
$2 mulp $1 
$2 *=I $1 


If the H/B bit in the System. Status/Control register is clear, 
multiply RegB times RegA, inhibiting carries between bytes. If 
the H/B bit in the System Status/Control register is set, 
multiply RegB times RegA, inhibiting carries between halfwords. 
Store the result in the special register ProdR. The multiplier 
(RegA) is always a 16-bit value—only the lower half of the 
register is used. 


The Multiply Control (MC) mode bit “controls whether or not 
the mutiplicand is a signed quantity. If the MC bit is set, the MulP 
instruction uses the corresponding carry bit to determine the sign of 
the multiplicand. In byte mode, carry bits CO, C1, C2, and C3 are 
used; in halfword mode, CO and C2 are used. If the corresponding 
carry bit contains a zero, the quantity is negative; if the carry bit 
contains a one, the quantity is positive. 


N — Not affected. 
Z — Not affected. 
V — Not affected. 
C — Not affected. 


None. 
None. 


This instruction takes three cycles. 


15 14 13 12 1110 9 8 7 6 5 4 3 2 1 =O 
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Neg 
Operation: 


Description: 


Condition codes: 


Format: 


Example: 
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_ Negate Ne - 


Neg -RegA 


result equals zero, clearec 
if the result is -231, 
sult equals zero, cleared othe 
(C = not borrow) 
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Not Not Not 


Operation: Not 
Description: Ones comple nts of RegA and store the result in 
RegB. 


+ result is negative, cle 


Condition codes: 
e result equals zero, clear¢ 


Exceptions: 


Example: 
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Or Or 


Operation: 


Description: Logi &€ co }:with the contents of RegA. 


Condition codes: 


ifect 
C -- Not affeé 


Exceptions: 


5 4 8, 2 1-10 
Format: 


Example: 
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P DC Prefetch Data Cache Line P DC 


Operation: 


Description: in g lress register RegA from Main 


Condition codes: N -- No : 


V -- Not affected 


Exceptions 


15 14 13 1 
Oncode 


Format: 


RegisterA 


Example: 
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PIC Prefetch Instruction Cache Line Pp IC 


Operation: PIC @RegA 


ss register RegA from Main 
transfer occurs only if there 
the effective address 

Hh. cache. 


Description: 


Condition codes: 


RegisterA 


Format: 


Example: 
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P IC Prefetch Instruction Cache Line P IC 


Operation: PIC PC + Disp 


Description: Transfer a lit 
ansfers in progress and if the 
‘rently in the instruction cache. 


Condition codes: 


DISPLACEMENT BITCRDER = Sgn O 


Example: 
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RDTX 


Operation: 


Description: 


Exceptions: 
Restrictions: 


Timing: 


Format: 


Example: 
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Read Data Tag by Index RDTX 


implementation-dependent. 
Q select one of 16 sets and 


B s 29 - 8 of virtual address 


xecuted in user mode. 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 +1 #0 
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Res Restart R es 


Operation: Res PuMask 


it is set to trap to the Restart 


Description: 
k bits correspond to the PUs as 


Condition codes: N -- Not affected. 
Not affected. 
fot affected. 

fected. 


eration trap occurs if executed in user mode. 


Restrictions: 


Timing: This iastruction takes one cycle. 


15 14 13 12 


PU Mask 


Format: 


Example: 
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R Sm Resume R sm 


Operation: Rsm PuMask . 


Description: Cause each: Q iated PuMask bit is set to clear the 


rocessing to resuni 
correspond to the Fl 


Condition .¢ 


<cept itself, is running, or 
ssuing PU is in user 


s if any target 
is i: system state w 


Timing: This instruction takeg Gne c 


13 12 11 


15 14 


Format: 


PU Mask 


Example: 


Apple Computer Confidential 91 


Antares Instruction Set Rev. C 


Rtl Return from Interrupt RtlI 


Operation: RtI 

Description: Restore the § ‘Control register from the 
Status_S _Save Queue, and 
continue | was at the head of the 
PC_Says ie, ext sequential instruction. 


Condition codes: 


V -- Kestored from the Status_Save register. 
Restored from the Status_Save register. 


Timing: 


15 14 12 114 


13 


Format: 


Example: 
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S b C P Subtract with /arry Partial S b C P 


Operation: SbCP 


Description: Subtract arryins to be associated with 


bits. 


Condition codes: 


halfword is negative, cleared otherwise. 
alfword is equal to zero, cleared otherwise. 


Restrictions: 


Timing: 

15 14 13 12 11 4 7 6 5 4 3 2 1 40 
Format: | RegisterB RegisterA 
Example: 
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Send Send Send 


Operation: Send RegB ation Register<PuMask> 


Description: Move the co e destination register of each of 
the target PI srrespond to the PUs as shown 
low. : 


Condition codes: 


» -- Not affected. 


1 apt itself i is running or if any 
ssuing PU is in user state. 


Format: 


Example: 
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SetF Set Field | Setk 


Operation: SetF 1-> Reg 


Description: Set the bits. 
ones and sti 


efined by the Mask register to 
Bits outside the field are 


Condition codes: 


Exceptions: 


RegisterA 


Example: 
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SetM Set Mode SetM 


Operation: SetM BitNumbe: 


Description: Set or clear | 


it in the System Status/Control 
Register. ° 


reserved 
reserved 


-NOORON=AO0 


vf 


Condition codes: 


Z -- Not affected. © 
“" _. Not affected. 
U x affected. 


rs if the system is in user mode and 
8 through 15. An illegal operation trap 
e to set bits 5, 6, 7, 8,9,14, or 15. 


Exceptions: A privileged operatio: 
an attempt is made to 
occurs if an attempt i 


Restrictions: | None. 


Timing: This instruction takes one cycle. 
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15 14 13 12 1110 9 8 7 6 5 4 3 2 1 +40 


Bit Number 


Format: 


Example: 
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ShL Shift Left ShL 


Operation: 


Description: B left Amt places, shifting in 


Condition codes: 


result is negative. 
ye result equals zero. 
ected. 
ected. 


Exceptions: one. 


Restrictio is undefined if Amt is zero. The encoding for Amt is 


aunt). 
This instruct 


15 14 


AMOUNT BIT ORDE” A3 A2 A1 AO 


Example: 
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ShR Shift Right ShR 


Operation: 


Description: 


Condition codes: 


Exceptions: 


Example: 
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Skec 


Operation: 


Description: 


Condition codes: 


Exceptions: 


Restrictions: 


100 


Skip on Condition Skec 


Skee 


Condition 
0 reserved 


Mea 


EQ Z=1 equal 

LT N=1 less than 

LE N=1 or Z=1 less or equal © 
C=0 lower 
C=0 or Z=1 less or same 
V= overflow 


reater than 


12 H higher or same 
13 4H higher 
N no overflow 


N -- Not affected. 
Z -- Not affected. 
V -- Not affected. 
C -- Not affected. 


None. 


None. 


Apple Computer Confidential 


Timing: 


Format: 


Example: 


Antares Instruction Set Rev. C 


This instruction takes two cycles if the condition contained in cc is 
met. 


15 14 13 1 
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S t B Store Byte S t B 


Operation: StB RegB > @ 


Description: Store the low the Memory byte whose address is 
in RegA, the iddress by one and store it back 
in RegA ry word containing the 
destinati number is contained in bits 


RegB must be 
etion execution to 
‘om the page fault 


Condition c 


age fault may occur if executed in user mode. 


This instruction takes'one cycle. . 


15 14 13 12 1 6 5 4 3 2 1 +0 
Format: RegisterB RegisterA 
Example: 
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S tM Store Multiple S tM 


Operation: 


Description: 


The RCnt field of the Status_Save register | 
the last register stored. 


he number of 


Restrictions: 


Timing: 

15 14 13 12 11° 7 6 5 4 3 2 1 #0 
Format: RegisterB RegisterA | 
Example: 
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Strt Start Strt 


Operation: Strt RegB, Pu 


Description: : associated. PuMask bit is set to clear its 


Not affected. 


The issuing PU bloc 


Restrict C 
any target PU is ins 


except itself is running or if 
issuing PU is in user state. 


Timing: This instruction takes one cycle... 


15 14 13 12 1 


Format: 


‘| RegisterB PU Mask 


Example: 
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S tW Siete Word S tW 


Operation: 


Description: 


Condition codes: 


Example: 
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StwWw Store Word Direct StW 


Operation: 
Description: : Reg 1¢e Memory word whose address is 
maevieds “ 


atus/Control register that 
Displacement. If 

‘the-fixed, read-only window 
FEO0Q00. If Cluster# is set, 


ge fault may occur if executed in user mode. 


Restrictions: 


Timing: This instruction tak 


15 14 13 12 11 


Format: 


7 6 5 4 3 2 1 «0 
RegisterB |Displacement 


DISPLACEMENT BIT ORDER D7 D8 D5 D4 D3 D2 D1 DO 


Example: 
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S tW Store Word S tW 


Operation: StW RegB > @ 


Description: Store the c 


Memory word whose address is 
in register . 


Condition codes: 


Exceptions: 


Restriction 


Example: 
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StWE Store Word Extended StWE 


Operation: StWE RegB 


Description: ! Int | Memory word whose address is 


Condition codes: 


Th yn cannot be executed following an instruction that 
ling Bcc, Jmp, JmpL, and Skcc. 


15 14 13 12 


Format: 


15 14 


13,12 11,40 9 
(next halfword) | 


Example: 
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Sub Subtract | Sub 


Operation: 


Description: 


Condition codes: 


Exceptions 


3.2 1 


0 7 
RegisterA 


15 14 13 12 2 


Format: 


Example: 
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S ub ~ Subtract Immediate S ub 


Operation: 


Description: 1m from the contents of RegB and 


e for Imm is 1 through 16, and 


Condition codes: 


Exceptions: ap.occurs if the V condition code bit is set an 


Overflow is enabled. 


Format: 


IMMEDIATE BIT ORDER B3 B2 Bi BO 


Example: 
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SubC Subtract with Carry — SubC 


Operation: g Carry - 1) > RegB 


Description: us bit and the ones complement 


nts of RegB. Store the result 


Condition codes: 


Format: 


Example: 
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SubP Subtract Partial SubP 


Operation: SubP 


Description: 


Condition codes: 


N -- Set if ary byte is negative, cleared others 
Z -- Set if any byte is equal to zero, cleared oth 
The V bit is cleared. 


Exception 


Restrictions: None. 


Timing: This instruction takes One 


13 12 11 


15 14 


RlgisterA 


Format: 


Example: 
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Trap Trap Trap 


Operation: Trap TrapNu 


Description: Status/Control register into the 
PC and next PC + 1 into the 
atus/Control register, and 


pNum). 
Antares CPU. 


Condition codes: 


V -- Not affected. 
Not affected. 


3.2 1 #0 


15 14 13 12 


Format: 


Example: 
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TstF ‘Test Field TstF 


Operation: TstF RegA <M; 


Description: Test the bits ; as defined by the Mask register, 


ion codes accordingly. 


ared otherwise. 
therwise. | 


Condition codes: 


Exceptions: 


undefined if an illegal field definition h: 


Restrictic ; 
Sk register with a Move to Special (Mov) i 


This instru ‘akes one cycle. 


15 14 13 


Example: 
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TstM 


Operation: 


Description: 


Condition codes: 


Exceptions: 


Restrictions: 


Timing: 
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Test Mode TstM 


TstM 

Test the specifi s Save register and set the Carry 
condition cad The bits that can be tested 
include: « 


Oak dNM=— oO 


reserved 
reserved 


N -- Not affected. — 
Z -- Not affected. 
V -- Not affected. 
C -- Not affected. 


curs if the System is in user mode and 
ugh 15 is specified. An illegal operation 
, 7, 8, 9, 14, or 15 is specified. 


A privileged operatio 
any one of mode bits 
trap occurs if mode bit: 


None. 


This instruction takes one cycle. 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 =«0 


Format: 


Example: 


116 Apple Computer Confidential 


Antares Instruction Set Rev. C 


UDC Update Data Cache Line UDC 


Operation: UDC @Reg 


Description: If the cache li 


A is in the data cache and has 
been mod 


Memory and set it unmodified. 


= it back to: 


Condition codes: N -- 


Exceptions: 


Restrictiot 


RegisterA 


Example: 
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V D C Validate Data Cache Line V D C 


Operation: VDC @Reg 1 


Description: he data cache and has been 


Condition codes: N --] 


Exceptions: 


Example: 
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Wait Wait Wait 


Operation: Wait PuMask . 


Description: 


15 14 13 12 


PU Mask 


Format: 


Example: 
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»4 O r | Exclusive OR XO r 


Operation: 


Description: ntents of RegB with the contents 


result is negative. 
result is zero. 


Condition codes: 


Exceptions: 


15 14 


Example: 
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